β-actin-positive mononuclear cells participate in coronary microvascular medial hyperplasia by migrating through adventitia into media, with special reference to microvessel angina.
Coronary microvascular hyperplasia is a cause of microvessel angina, although the underlying cellular mechanisms remain unclear. We examined how mononuclear cells expressing β-actin (β-MNCs), which were identified in coronary vessels, induce coronary microvascular hyperplasia.The presence of β-MNCs in coronary hyperplastic arterial (HAM) and venous microvessels (HVM) was examined by endomyocardial biopsy in 25 patients with suspected microvessel angina. β-MNCs were identified in 14 HAMs obtained from 11 patients. Basic fibroblast growth factor and heparin sulfate were injected into the infarcted myocardium to induce HAM and HVM in 28 beagles, and then we examined the role of β-MNCs in the onset of HAM and HVM. The following changes were observed after infarction induction in beagles: (a) migration of β-MNCs from the existing microvessels into the interstitial space at 1-2 weeks; (b) those traversing the adventitia into the media, but not intima, of microvessels; (c) their transformation to smooth muscle cells (SMCs) and/or connective tissues (collagen and elastin fibers); (d) and medial hyperplasia without intimal hyperplasia. Medial hyperplasia was classified into SMC-proliferative and both SMC- and connective tissue-proliferative types. β-MNCs expressed CD(34) but did not express other major vessel-related cell markers.β-MNCs are a vascular progenitor, and migrate out of the adventitia into media, and participate in the etiology of coronary microvascular medial hyperplasia.